The cave organ is a sensory receptor in the antenna pedicel of some Reduviidae. This paper describes this organ for the first time in three species of the genus Belminus, Belminus corredori, Belminus ferroae and Belminus herreri, by optical and scanning electron microscopy. The structures presented a general pattern similar to one reported for other species of Triatominae.
online | memorias.ioc.fiocruz.br Mem Inst Oswaldo Cruz, Rio de Janeiro, Vol. 106(6): 769-772, September 2011 The cave organ was originally described in the pedicel of the antenna of Triatoma infestans by Barth (1952) but under the name of cova das cerdas because of the presence of numerous digitiform prolongations covering the internal surface (Catalá et al. 1998 ). This organ was defined by Barth (1952) as a cuticular invagination formed by a closed ellipsoidal cavity in the pedicel, with a thin connecting channel open at the invagination. Among the Triatominae, descriptions of this structure have been reported for 18 species of the genera Triatoma Laporte, 1832, Rhodnius Stål, 1859 , Panstrongylus Berg, 1879 , and Eratyrus Stål, 1859 (Barth 1952 , Catalá 1994 , Catalá et al. 1998 , Weirauch 2003 , but no description has been published for the genus Dipetalogaster Usinger, 1939 (Weirauch 2003) . In other subfamilies of Reduviidae, such as Peiratinae, Reduviinae and Stenopodainae, the description of the cave organ has been reported by Weirauch (2003) and this structure is becoming a structure of value in the study of phylogenetic systematics of Reduviidae. This organ has not been recorded in the genus Belminus Stål, 1859, and here we describe this pedicellar structure in three species: Belminus herreri Lent and Wygodzinsky, 1979, Belminus corredori Angulo 2006 and Belminus ferroae Sandoval, Pabón, Jurberg and Galvão 2007. We used specimens of the three species of Belminus from laboratory colonies kept at a temperature of 24ºC ± 3ºC and a relative humidity of 60% ± 10%. The insects were fed on dictyoptera of the genus Blaberus Serville, 1831. The parental specimens of these colonies were captured in the following localities in Colombia: B. corredori in San Gil, department of Santander, in 2003 , B. herreri in San Martín, department of Cesar, in 2001 , and B. ferroae in Toledo, department of Northern Santander, in 2004 (Sandoval et al. 2004 , 2010 , Galvão & Angulo 2006 . The antennae were removed at the scape for study by optical microscopy (OM), clarified with 10% w/v KOH for 1-2 h at 50ºC, washed with plenty of water, dehydrated in ethanol and immersed in phenol for half an hour. Five antennae were examined in each nymphal stage and in adults of both sexes for the three species under study. drawings of the cave organ were made in under camera lucida at 40x. Even though T. infestans Klug, 1834 was not analysed in this paper, we included a drawing of its cave organ for the purpose of comparing it with the Belminus species cave organs studied here. For scanning electron microscopy (SEM), antennae of adults of both sexes were removed and directly mounted in a lateral position on a double-sided tape onto a metal support and then metallised with gold for 2 min in a SPI-Module™ operated at 10 mA. The micrographs were taken with a Hitachi S-2500 electron microscope operated at 20 kV.
The species of Triatominae for which the cave organ has been studied are shown in Table I . This sensory structure was observed only in adults of both sexes in the three species of the genus Belminus; there was no apparent sexual dimorphism. The cave organ is located in the external lateral region, near the distal trichobothria, as reported for other Reduviidae (Barth 1952 , Catalá 1994 , Catalá et al. 1998 , Weirauch 2003 . Under OM, the cave organ shows three clearly differentiated areas: the opening, the tunnel and the main cavity ( Fig. 1 ). In these three species, the opening is clearly sclerotised and is larger in size in B. ferroae ( Fig. 2A, B) . A heavily sclerotised tunnel is also observed, sometimes bent, which narrows down towards the end that connects to the main chamber; this chamber is clearly sub-spherical (Fig. 1) . These characteristics contrast with those of species of Rhodnius, Triatoma and Panstrongylus which have a main chamber that is clearly enlarged (Catalá et al. 1998) . By SEM, differences in the opening were also observed: B. corredori and B. herreri were smooth, Financial support: CdCHT-ULA (C-1604-08-03-A) + Corresponding author: magaly6@yahoo.com in contrast to B. ferroae, which has a more ornamented tegument around the opening (Fig. 2 ). An opening with smooth borders is common in species of the genus Triatoma, and the opening is more ornamented in Rhodnius species (Catalá 1994) . The opening structures were 7.4-14.8 µm in width for the species of Belminus (Table II) , similar but less variable than the widths reported for the genera Rhodnius (6-20 µm) and Triatoma (3-20 µm) (Catalá 1994) . The function of the cave organ remains controversial; Barth (1952) proposes that it is an infrared receptor. Other electrophysiological studies in T. infestans support this hypothesis (Lazzari & Wicklein 1994) . However, Catalá et al. (1998) states that the ultrastructure of the cave organ studied in five species of Triatominae is also consistent with an olfactory function and its position on the outer face of the pedicel, as well as its particular spatial pattern, suggests a possible role in monitoring molecules during flight. Catalá et al. (1998) do not disregard the infrared function proposed by Barth (1952) , instead assigning a double function to the cave organ. The discovery of this organ in apterous Reduviidae suggests that this structure works well for species with no or low dispersal capacity by flight (Weirauch 2003) . B. corredori is the only species of the genus for which both sexes are brachypterous, but this species has a cave organ of similar development as the other two species of Belminus, which are macropterous. For the first time, the description of the cave organ is reported for the genus Belminus with a main pattern similar to that described for other species of Reduviidae. Even though not all known species of the Belminus genus were analysed in this paper, we propose that the ornamentation around the opening and the dimensions and the design of the tunnel and of the chamber could be specific characteristics of the genus Belminus. 
